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I. GAS PHASE SMOKE ANALYSIS 


A. Objective ; Continue to develop quantitative multicomponent MS gas-phase smoke 
analysis by FT-IR spectroscopy. 

B. Results : 

Automatic data analysis and tabulation software has been written for a quantitative 
12-component gas-phase MS smoke analysis procedure based on FT-IR spectroscopy. 
IM13 cigarettes were analyzed to establish a reference point for the evaluation of 
other cigarettes. 

A study of the effect of aging on the concentrations of some of the volatile gases 
present in MS smoke was conducted. Hydrogen cyanide, methanol, isoprene, and 
acetaldehyde rapidly decreased in concentration with time. Acetylene, carbon 
monoxide, carbon dioxide, ethane, methane, ethylene, nitric oxide, andi propylene 
concentrations remained constant or decreased slightly. 

Individual calibration spectra of each of the above 12 gases were subtracted fromi a 
MS smoke spectrum. Analysis of the residual smoke spectrum revealed the presence 
of carbonyl sulfide and acetone. No other MS gas-phase components could be 
identified. This is due to either low concentrations, low IR activity, or the signal-to- 
noise constraints of collecting puff-by-puff spectra during a one minute smoking 
cycle. 

C. Plans : Order and install the equipment necessary to provide for simultaneous 
analysis of MS and SS gas-phase smoke. 

n. MS SMOKE STUDIES 

A. Objective : Determine the effect of sizing agents in paper on MS smoke composition 
of cigarettes 

B. Results : MS smoke condensates from the two cigarette models with different'sizing 
agents on paper were analyzed chromatographically and compared! The control and 
test cigarettes were made with lbw sidestream paper, E2560. The control was sized 
with 6.6-7 4% potassium succinate and the test with 6.5-6 6% hexapotassium phytate. 
The condensates were fractionated into basic and neutral fractions. The acidic 
fraction was obtained by direct reaction of a portion of the condensate with a 
derivatization reagent (BSTFA) prior to the analysis. Gose inspection of the data did 
not reveal any significant difference between the control and the test samples in their 
semi-volatile compositions. The acidic fractions from both the control and the test' 
showed a significant reduction in the levels of formic acid, acetic acid and 3- 
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hydroxypyridine when compared to Marlboro Lights. 

C. Plans : To provide analysis of semi-volatile compounds present in smoke as needed, 
in. R&D AND OPERATIONS SUPPORT 


A. Objective : To provide analytical support to R&D and Operations personnel and 
projects. 

R. Results : 

The amount of methane and carbon monoxide present in stack gas emission samples 
were determined for J. Lephardt. 

Development was initiated of a procedure to determine the level of nicotine present 
in an aerosol for Physical Research. 

Development was initiated of a QA procedure for analysis of adhesive shipments to 
the Cabarrus facility. 

C. Plans : Continue to support R&D and Operations as need. 
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